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COMPLETE SPEGEFICATTON 

Novel 2,6-Dihalophenyl Heterocyclic Compounds and 
Compositions containing them 

om V £ " Shbli> w Research: Limited, % British Cfcrrrpany of SM Centre, London, 
SJK1, (jfiramerty of St Helen's Court, Great St. Helen's, London, !KC3>, do hereby 
dedare the invention, for which we pray that a patent may be granted tons and ithe 
method by which it is to be performed, to be particularly described an and by the 
5 following statement: — 5 
This dnvention relates to the novel heterocyclic compounds hereinafter specified. 
These Jcompounds have herbkadal "properties, being especially toxic to germinating 
seeds. Afacordingty, this invention also rtates to herbkidal compositions con«aimng said 
novel compounds and to a method for eradicating weeds from crop areas bearing, or 
attended to bear crops, wtridh comprises apprymg id said areas a compound or com- 
pomrion of the invention. Some of the compounds also posses pharmacological pro- 
perties, especially general metabolic depressant properties, and others fungicidal 
and/ or bacteriostatic properties. 

The novel compounds of the invention have the general formula 
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wherein die carbon and nitrogen atoms are linked earner by a doubfe bond or by a 
sin$e bond and the remaining valencies of said atoms attached ito hydrogen atoms; 
R represents a ^o^ihalophenyl group; preferably a ^o^cHorophenyl group; 
Y represents an oxygen, suiphur or nitrogen atom, the third valency of said nitrogen 

■acorn being attached either to Z to form a double bond therewith, or to R 1 , R 1 20 
representing a hydrogen atom or a phenyl group; 
Z represents an organic group which, with the atoms to which It is finked, completes 
a heterocyclic ring; and the acid addition salts thereof. Hie acid addition salts of 
said compounds are formed with organic or inorganic acids, for example hydrd- 
fcaBc acids, particularly hydrochloric and hydrobromic adds, sulphuric, nitric, 25 
phosphoric, aoetic J gtyooJkc, lactic, suerimc, citric, salicylic, ethane sukhonic or 
hydroxyethane sulfonic acid. 
Z preferably represents an alkylene, alkyleneoxy, alkylenecarbonyl or alkenylene group 
containing up to 4 carbon atoms wMch group may owitain alkyl, haloaikyl, chloro- 
30 phenoxyalkyl, phenyl, halophenyl or alkoxycarbony^ substkuenls, or a phenyiene JO 

or itetrahydrophenylene group, or one of the Mowing groups: — * * 
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=C-SH — C— NU 2 or — C=0 

J Jt J 

Where Z coittains alkyl or (haloalkyl substituents, these substituents preferably contain 
1 ID 4 carbon atoms. Ohloro- or bromo-alkyl or dhdoro- or bromo-phenyl groups are 
the preferred haloajfcy* ot Mophenyl substrtuents. As mentioned above, the com- 
5 pounds of the invention form acid addition salts and those which are particularly pre- 5 
fcrred are those of fcydrocMorkandhy^ 

/Hie rumd compounds of the .invention may exist in tautomeric forms and <hese 
are mcmded vwtibin tie scope of «fheinventk)n. 

Hie novel compounds of die invention may be prepared by methods known for 
- 10 the preparation of heterocyclic compounds. 10 
»A method for the preparation of compounds of the above general formula wherein 
Z represents a substituted or unsubstituted affcylene or alkyleneoxy group comprises 
reactmg at an devated tern 

ester, a 2,o^dmaloben7*mt or a ^o^dmaiobenzamidoxirne, wirh a compound of 
15 formula XZX 1 wherein X and Z 1 each represent a halogen atom or a sulphuric ester 15 
group and Z has djhe above meaning. 

The respective reactions involved may be represented by the following equa- 
tions:— 




20 ~ (Ri repi^esents a fcydrocarbyl group preferably an aUkyl group, forming a readSy volatile 20 
- halide for example, methyl or ethyl) 




The reactaots are heated together for several hours, the actual temperatures and 
period of heating depending on the particular reactants employed. In general, reaction 
/ temperatures in the range 50° to 150°G, preferably about 10O°G and periods of 2 to 
25 2A hours may be used- The reaction may be effected in an inert solvent, for example, 25 
: an alcohol such as ethyl alcohol or glycol, an ethereal solvent such as dimedioxyedhane, 
. tboxarre or tetrahydrofirran, a ketomc solvent such as acetone, or a hydrocarbon solvent 
such as benzene or toluene The reaction may be effected an presence or absence of a 
hydrogen. Ijaljde acceptor, for example, a tertiary nitrogenous base such as pyridine or 
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tneidiylamne. Anhydrous or substantially anhydrous conditions are preferably em- 
ployed. The desired reaction product may be produced in the form of its hydrohalide. 
Hus can readily be converted to the free base by treatment with an alkali or a&dine 
reacting salt, for example sodium bicarbonate or sodium acetate. 

A method far the preparation of compounds having the above general formula 
wherein Z represents an aflcenyfene group may be prepared by reacting a 2,6-dahalo- 
ben ™ lc ^'Wib^wduobemaimide or 2;6-dibatobeiizanMdine wim a compound 
conteming an o-halo-carbonyl group, for example, an ^hatokettmc or an a-hatocarb- 
ox^cacid, ester, acid halide or acid anhydride, particularly witb ibe aHdhloro- or 
^brom^cabonyl compounds. The reaction may be carried oat by heating lbs 
^SZJl?^* rf a ™ lvaa: presence of an inert solvent, for 

example a hydrocabon solvent, preferably an aromatic hydrocarbon solvent such as 
toluene or a habgemtad hydroabon solvent. Water produced in the reaction is pre- 
™r7 ,1^°^ f ™ exHm P 1 , e > aa»tmpicaHy. Reaction temperatures in the range 
J^JT-,- m SSDCld satisfactory but higher or lower temperatures mavbe 
gy&^S 1 ^ Ex ^ >les f oo«?>onnds which may be made by ibis Wess fern 2,6- 
Ach^w^be^mide and the ^halocarbonyl compound stLd a^^oTbetow 
Anatogous products are obtained from the 2,6^orcben Z imidic esteT «Safe ' 



^Hdocarbonyl compound 



Product R-C 



A 
v 



A) ctrHdoketone 
CICEk.CO.CHa 



X N- — C.Mo 



QCH^CO^Ph 



i- 

/ 



S- CH 



R-C 



X) 



acH 3 .co.cH 2 a 




The chlorine atom in die last compound is active and can be reacted vwth safes 
of caiboxylflc acids^ for example, alkali metal or s&ver salts thereof, to produce the 
corresponding esters, or with alkali or alkaline earth metal phenoxkies to produce 
ttecorres{»ndfogrj(hen^ A 
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B) arHalocarboxylic ester; 
cHoride or anhydride 



(BtO.CO 
I 

(R^Me, Et, n-Fr, n-Bu) 



Product 



S- — CHH 1 



< I 

CO 



or a tautomer 
thereof 



OStO.CO 



•a 



or a tautomer 
thereof 



a. co 

GE 2 



or a tautomer 
thereof* 




or a tautomer 
thereof 



BtO.CO 
Br— cLl 



COOEt 



-CH.COOEt 



10 The heterocyclic compound is an general produced in the form of a fcydrohaKde 10 

Which is readily converted to the foe base by treatment with alkali 

Compounds of the above general formula in which Y •represents a sulphur or an 
oxygen aJtom may be prepared by cyciising a 2,6-dmalaben2samide derivative of 
formula 

15 R.CO.NH.Z.OH 15 



wherein R and Z have the aforesaid meanings, by treatment respectively with phos- 
phorus ipentasuiphtde, or wim phosphorus pentoxide, polyphosp&oric acid or other 
compound capable of extracting the elements of water from the benzamide derivative. 
Hie reactions may be represented by the Mowing equations : — 
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R.O0.SB.Z.GB + P 2 S 5 > r,c, 



/\ 

B.CO.BH.Z.OH + poly(H 5 P0 4 ) > B.cf^^ + jy, 

be a £i r< ZJ^ eD1E l^ y 2 ^ nOt ^ 0Main ^7 or groups which will 

nLSSSJS?^ f^™ 0 ? 1 reaction is effected bf heating the 

recants .together, preferably in an inert solvent, for example, a hydrocarbon^dvent 
such as toluene. Temperatures in the range 80°^50°C%He smraMeL? thfc m 
were prepared, for example, ^e^iohloropheny^-l^-thiazoline, 7 




and the 4-methyi 5-ethyl, 4,4-danethyl and '^-dimethyl derivatives 

<jompounds of die invention in which Z represents a methyleneoxv or carbonvl- 
o^oupand Y represents -N- or — NH— ■ ie. ozadiazcj toffiL^He 
prep^ by cychsing an ester, or O-alkoxycarbonyl derivative, of 2y6^hTn 1 lo^3 1 o- 

rop^S foUowT^ 6 ^ " SSI 



R-C 



OC.R° 



R-C 

►.CO.Qftliyl 



R-C 



r 



wherm R° represents an alkyi «• haioaftyi group. Temperettnres in the range 140°— 
1*0°C. are suttatflte to effect <^cHsatk)n of ahese oxmTeitos, but higher OTtowertem- 
d^Tir 7 ^ en f i ° yed - ^ water or the appropSafccAol i b »£t 
duadVtije reaction is generally complete and heating may be stopped. SS 
may^eff^d in the presence of an inert so*S bi a solvit ?53 

Compounds of the invention in winch Z rcprcsems the group 



= C— SH 
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mefeiablv carried out in an aqueous methanol medium. Met removing the solvents, 
thTre^ k l3ien .treated wMi concentrated hydrodhlotk: add Whi^ causes a v^rous 
evolution of gas. Water is then added, the sdixton Jieamd "^. ,f9 ^J!^ 
solution amoved. The desired compound is extracted from the residue with aqueous 
5 alkali metal hy droxide and ^precipitated by the addition of mineral acid. 

^tuted5n^ler^ 

preparation of rife type of heterocyclic ring. Thus, ^^aJdbeiizakfchyde ^may I* 
condensed with a compound containing vicinal carbonyl groups, paiticularly benzol 

10 and its derivatives, in the presence of ammonia. The reactants are heated together, it 
necessary in presence of an inm solvent Dry arnrnonia gas may be 
through the reaction mixture. Instead of ammonia, an ammonmm salt wmcn dis- 
sodatS under the reaction conditions may be used, for example, ammonium acetate. 
The reaction may be carried out at atmospheric or superatinosphenc pressure. *c-r 

15 exan^e^ ite ara^wimd m 
- has (the structure 



\ C.Hi 



Alternatively, a 2^dhbrobenzamidme may be condensed with an o^batogeno- 
or (r-hydroxykelone. Hie reaction with o>-bromoacetophenone, for example, can be 
20 represented by she fdlowmg equation: — 




Xfr-Dihalobeiizanuo^nes may also be condensed with ^carbonyl compounds. 
The reaction with dkcetyl, for example may be represented by the foflowing equa- 



25 n-cv + 




Tettahyo^oim^^ derivatives may be prepared by condensing a ^d^alobenz- 
aldehyde R GHO wMi an aliphatic ^aminothiot The reactoon l-ammo^Z- 
mercitopmpionic acid, for example, may be represented by the following equation. - 

HH CH.CO0H 
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20 



25 



W,M 

to JS^dtiS ^i^^f 16 ^ * UaBn e potassium femcyanide faik 
ahe desired tfhydrotlnazole, but results instead in regeneration of the 

— assess.*?*-* ^-s^a^tis: 



R.CBD 




R.CS. 




.J^ 6 ^^^ may be sMlariv nrcmnvt I™ 

«*fenaing« ^e^alobenzalddiyde with ^enylenedLrine iHtin^oK & 

^ffnoS with simuteuX reST^^riS^S 
ft <loes not appear possible to oxidase this nrndnrr with *n- ^J^i ^^z: 
^ferecyanide^SX benzimS^tTbSd^ ^Tft^KE 
s^by reacting ate aldehyde and the diamh^inore^x ^ ^S^L Jff 
condensation and oxtHation - *«cscnce or cupnc acetate when 

^^^SlSSft^ft beared by 

a substance capable of ittnoringX STiw ^ > with 



^4 

~z > ^ 



B.CH c.l 



if ir 

R COOR»^l™^ m * y ^ P"* 3 *** by condensing a 2J6^ihaloben2oic acid 
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15 



R.COOH + EyUJH.CJJEL, } 

2,6-dihalobmzalazine R.CH=N— N=CH.R on treatment with phosphorus 
pentasvdpiride gives the product: 

R.C CH 



The following 'Examples illustrate the novel compounds of the invention then- 
preparation. In tee Examples, parts by weight (w) parts by vdume(v) bearlfce 

sensts the 2>o^diloiophenyl group. 

Example L 

Preparation of ^2^ik^loiophenyl>l,3-diiazoline 




its hydrobromide 

R-C CH^BBr) 

V. JL 



A mixture of .2,6^Bdilorothfeberfl«iiide (50 w), 1,3-dibromoprQpane (50 v) and 
1,2-dimeihoxyethane IfMO v) was heated at reflux temperature for 1« hours, the soDd. 
wMchs^ated being periodically removed by ^^tJ^^^^t S£S 
washed weFwim ether and air dried to give a white powder (60 w) melting at 196 
30 to 198°G with decannwsiaott. 

Found: C 34.1, H 2.5, N 43, S 11.6, -Br 34 3$ 
CnHioBrQzNS requires: C 36.5, H3.il, N 4.3, S 9J8, Br 24.4% 

The compound was diaken with water (50 v) and filtered. The clear solution 
« was treated with a sfight excess of aqueous sodium bicarbonate sohmon and the 
thiazine thereby ipretipitated was collected and air-dried. CrystaBisatHm _ tight 
petroleum (b.p. 80° to 100"C) gave white plates, melting at 104° to 105°C The 
mixed melting point with the product obtained in Example XXI showed that the 
products were identical. 



10 



2,64)jaaomlhiobenzamide (10 w) and ethylene c^roimde (10 v) J^h£ 
togedir on a boiling water bath for 6 hours. The cooled product ^as wasted thre 
Swith 50 v oftoane and three times by boumg wnh J^M^S tS 1! 
brown somewhat sticky insoluble residue was boiled four Ernes ^^^ ol £ 0 ^^ L 
Sol eztoact was evaporated to small bulk and water added until doudyCrysals 
separated on cooling. These were recryscaUdsed from aqueous methanol to give white 
proms «j2 v), m-p. 73°C 



„ Found: N 6.0, a 30.5, S 13.6; ' 

M CJEWfS requires: N 6.0, O 30.6, S 13.8% ! 

Example IL 

Preparation of 2^>*foiilnro]toyl>5,^ and 
' its tradrnbramde 
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E&AMPLE HI 

Preparation of lH>lrayl-2^2,i<wikh^^^ 

hyidrotoromide 

dim^xyeth^e (20 v) were refluxed for 13 hours, inen cooled and d& with e4er 
A * crystoflased W l5ie solution (1.0 w), nup. 25-5° to 253°€ 
Analysis 

10 rn^xT ' Pb ? mi: S^ 9 ' H2fel * N7 ^ <3<B3, ft- 20.7% 

10 QAJKUr, regimes:' C 49.*, N 73, Q4H Br- 20.® 

'Example TV. 
lorophenyi)-J4-m) 
ny^ocMoride 



20 



AMPLE IV. 

Preparation of ^^dadtikftc^ ^ its 



s— 

/ , 

R-0 UBJ1) 

lfc CBMe 



Example V. 
osadiazepsne hydrobotom$de 



/ 



10 



^^-dKfata^t&erpmide 1(20 w) and I^Woprqpane (50 v) were heated 15 

wb irrtaatedroth ethw^ brown colour was no longer ehrted The grey residue 
Sh !S^ tl1 2 N-4ydrocMD«c add (500 v) and filtered feornW The 
fflhwte^ neurrafcwi wah sodium bicarbonate and then extracted, with etfier The 
e*erextract wag ^ over anhydrous magaeshm sulphate, fc ether removed and on 
fereadue dialled, the tiaazoline being obtained as a oil bp. m<K?7hS rnm 
pressure. 
Analysis 

25 C„H.a l N!S requires:: C 48.S, H 3.7, N 5.7, C* 38.9, s lB.q%T ^ 

The hydrochloride was prepared by dissolving the ^baazoKre 110 vr\ in ether «fKi 
ffl^off, .wasihed Aether and ar^kied. It had m.p. 205° to 206«c3Xon^ 

30 



Found;' G 424, H 9.3, N 4.8, Q 8173, 8 117 Cr-1<?** 30 
CH^NSCH, xequins: C 42.5, H 33, N 5.0,' Q 37* S «£ S 



35 



^^^owtoenainitfo^ 1(2.05 w ) and l^^branini*^ &.02 w) in di- 

adding ether to the cooled xeacteon mixture and was then filtieml off anH J^/wr Jlw 
40 «wh acetone. It had mp. (228° to 230°GYdeM & ™ ^ ^ well 

40 
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\ Found: C36.8, H 33, N 8.6, QM, J£.3«g 

C^J*ClzN 2 0 requires: C 36.8, H 3.4, N 8.6, O (21.8, Br" 2M# 

Example Vtt. . 
preparatim of 4-m<^yy2^6-dk^^ 5 



.Ha 

A mfetae «£ 12,«wEcH<m>thki^^ <20 w) and dilara^toae (10 w)waB 
remixed in benzene <350 v) for 18 touts under a Dean and StaA head Hjd*ogro 
. chloride was evolved and water was collect^ Benzene was stopped offand 

10 residue was extracted six times with 200 v of light petroleum (b.p 60° to 80°C.> line 
msohible 4arry matter was rejected. Hie sahmon was evaporated to small bulk and 
coded fte a small amount (0.8 w) <rf !2,6^ifcliaio^ 0 benaumde separanriand 
was removed. The lenwimng solution was freed &om solveiit and ite readne&stt^ 
an od boiling at !1H7 0 C. under 05 mm and combining some suspended solid braig 

15 obtained The dtstfflate was dissolved in ether and treated with dry hydrogen chloride, 15 
a^S^wSsr CIO w) being obtained which melted at <L75»C. wnh shrinkage from 
1«9°C 

A " dyat Found:- C 412.8, H 2.7, N 53, d 38.2(% 

C^OiNS leqmres:- C ;42.6, H 2.8, N 5.0, <3 38.0%' 20 



20 



25 



30 



35 




Example VIL 
Preparation of M^M>ramethyl-2<2,6-d^ 




2,6-DicM<TOimobeiizanH^ 1(34 w) and 13-dicMompiopan&-2-<Hie ((25 w) in. 1,2- 
dime^iyeihane (250 v) were refluxed for W hours. The solvent was *en striped 
off under reduced pressure leaving a brown ofly residue wmch was dissolved m_effler 
and filtered The filtrate was saturated with dry hydrogen chloride. The resulting 
prectpttamW filtered off, shaken with efter (500 v) and water and the aqueous 
kver separated. The ethereal layer was washed twice with water (250 v)ttaed over 
anhydre^magnesium sulphate and the ether distilled ^^m^ Ttei^ 
was 'distilled under reduced pressure giving a colourless liquid, b.p. 149°C. under 03 




R-o' - \ (hoi) 



10 



25 



30 



. . . Frond: C 42.9, H 23, S l'13l%l 
•-. - GuftO.NS requires: C 43.1, H 2j1, 5 ffiLS%' 35 

Example VHL 
Freparatim of 2^6-dfcbtaroph^ 

its hydcK hloTid e 



£6-DfcMotofek>benzam^ 40 
together «t 120°C. A yellow solution formed at firs* from winch solid gradually 
separated After 4 hours, the mixture was cooled and extracted twice with ether gSO 
vf-sofatkm A The residual off-white solid (20 w) was dissolved in methanol (200 
vCtreated with decolourising charcoal and dfluted with 



10 



15 



20 



30 



40 



^^^^j^^^ xpima^ as coloudfess prisms (10 w) ntp. ©0°C 
S2 £SL A ^quantity {8.5 w) was obtam^^s^ig fiX A 
wl4h ^^ llcMOTlde and washing Aepiecfcitate witheiher. «Huam a 

^J^nd^C^, H3i>, N43, d 38.2, S 103, Gt~ (ID.71%! 

■""" tac ^ K3.7, N4.4, a 33.4, S 10.0, Q- ttl.lj%) 

aqueSr s ^^LT'„r i,aied ** MwdfaHe with water, or 

StSSh^ * "22!^ 1 S0dmm b i°? rt ~- The base was extracted torn 
zLS^^^?"' 1116 etiKroQ ertraot dried, ihe ether removed and the residue 
^Xst^feom light pet^teum (b*. 60° to K.) giving i^Sn^S^ 

: ««JS 88 S% ggj IS^: 

Example EX. 
Itapimian erf 4{44mmci*enyl>24^ 

^^^S^T* i(20 w) and M-bromophenacyi bromide C25 w> in L£- 

S to«oScl^ ' unchanged «* "cryanffisadon from light petroletT^ 
Analysts 

C la H 11 JBra 2 NS requires: N 3.6, O (Br 20* 1 8® 
Example X. 

\ 00 

. ^ DkMo «^ (50 w) and ethyl cMoroacetMe ftre «a ^ 

steam ba& until a hUg4oosSSw^SS^^^ht 
8 ^f oeB ^ Aett ram0TCd fami *e mixture undw^Suced^^m. 



- — - — » »«u«««i wiui wiling ems' and o 

35 ° Ha2 ^*?^<^^prism^^ 
Analysis 



ctwoaJX £££ US; SIS SS* S3SS 

_ Example XL 
/ f'°a^ 



3i 



4C 



IB 1,016,441' 



a white powder IT25 w) mp. about 2>15°C. Crystallisation from methanol gave colour- 
less prisms m.p. 2E82°C 

i4 "** Found: G 48.0, H 3.3, N 53, CC 25.8, S lO%; 

QAGU105 requires: C 48J2, H 33, N 5.1', O 25.9, S 11,71% 

Example Xn. m 
Preparation of 2-{2^cMoi^^ 



S - -CHPr" 



J I 

2^-DIcMorai!hk>benzamide (20 w) and ethyl 24Homovalerate (30 w) were heated 
together at 100°C for 4 hours. The initial solution became semi-solid and, after cool- 10 
ml die mdatnre was toturated «wim cold ether. The residue was > crystaHisea from 
methanol giving pale lemon yellow crystals (10.5 w) mp. 205° to 207°<1 

****** Found: C 50.4, H 3J6, N 4.6, a S Mt 

CyBt^aNOS requires: C 50.0, H 3.S, N 45, O 24.7, S iM* 15 



•Example XITL 
Preparatron of 5-nrfnityi-2^o^c^^ 




2,6^DkMorotMoben2sniide (20 w) and ethyl 2nbromocaproate <80 w) were heated 
together for 6 hours a£ 100°C The resulting solution became semi-solid on coctog. 20 
The {rmxture was dissolved in the minmium of hot methanoL The crystals which 
separated on cooling were recrystallised from methanol to give white neetflss (5.5 w), 
mp. fl&5°C. 

Andfy5tS Found:' C 51.7, H 4.0, N 4.5, O 2SJ6, S 10.91% 25 

CJS^Q^OS requires:- € Sl.«, H 43, N 4,6, Q 33.5, S 10.fl% 

Example XBV. 

Preparation of B<^didiIoiDpiK^ l^-^!hia2iohTi-4^one 




.GOQBt 



> 2,6^DicMoirot!luobe^ w% diethyl bromornalonate (12.0 w) and metthanol 30 

(BOO v) were remixed together for 8 hours. The solvent was men removed and the 
residue crysMlised from methanol T1k iproduc^ 



Found: C 45.1, H 3.0, N 4J4, O 22*, S 10 $%\ 
i CuaC^NOsS inquires:' C 45.3, H 2.8, N 4.4, a 223, S 10.11%! 35 



25 



30 



40 



Example 55V. 



R-CH 




5 I^Dk^nAenzaldehyde <(7 w) and «amnq0iend f4.4 w) in benzene (100 v> 

S^r** a Dean **» neaa^fflno further waterwas^Sm 
t^^^ZSSEiS <&5 ^ 311(1 «yaaJl&ed ton Bgbt pettoleum <b.p. 
to 1»0<<1). The product had m#. 79° to m°C. Yield 7 w. V F 

Analysis' 

10 ^ ,» T Pound:' C 58.8, H 6.4, N 5.6, Of 2KJ7%' 

CoHja^ON requires:- C 58.7, H 5.4, N 5S3, O 26.71% 

SB&AMFLB XVI 
Pttparation of 2<!2£<iichfc^ 




_ Ekamflb 5JVH. 

«<qjaiaiiion of 2Hf2/S-dichk(ro|)!hen3n) benzamidaanine 




«0f) vW^^Sf^ 1 ^ 1 -' <>l^ene-dianiine (43 w) in benzene 
S 2n™ S^ll^ljff "P 1 . until al water had been imorodL 

^toten (b*. 80°C) when 9.0 w of product of mp. W^TwWZ wSe 

Analysis 




10 



15 ^i^"^™" 10 ^ w) 8113 amcentrated hydrochloric acid K.O v) were du- 

™£^f £^ ^cnnmrc was shaken for 30 minutes, then heated in a boflhTg 
sSlf^T^JtSi^ <X ^$ !!5 ponrcd on to a mixture of dee and hydrochloric 

20 nadSp.^o < ^ ( f ed "J**"** solid which separated (2.5 w) 

C^a^NB requires:. C 553, H 32, if 5.0, Q S 113% 



30 



FoundU C 58.8, H33, N 10:6, XSrm%' 
C»H u Cl l N 1 requires:. C 59.0, H 3J8, N .10.? a a® 

35 (Example ! XI VIH 



finn iA Tnon tt!™L swotkht « cupnc acetate (6.5 w) in aqueous anetfiantf 

nZ2 SdX soS S weffl Sht^ "S? ^ 40 

WHE 80m TOSnea 138 ™& srf|>kunc acid and hoc. water. Suffi- 
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ctent ammonium hydroxide was added no the filtrate to farm a solution of cupr- 
ammonium salt and to precipitate the .fcenzknidazole derivative. The latter was 
filtered off and crystallised from, a mixture of ethanol and U$it petroleum. The pro- 
duct had itljk 278° to !280^ 

Analysis F<mnd . c 59.7, H 3.1, N 10.9, O 2731%' 

C^H 8 a^ 3 requ&es: C 59j3, H 3.0, NH0J6, a Z7.Q% 

- - Example XK. 

Preparation of 2^ I 6^cb5oTophenyl)benzM bydrocHoride 



10 



35 




To a solution of 2#-drcMai©^^ (5.8 w) and o-#enylenediamine (3.6 

w) heated on a water bath was added gradually a solution of cupric .acetate (65 w) 
in aqueous me&anol (15.0 v> The yellow solid formed was filtered off, heated with 
dilute hydrochloric add and then crystallised from m et hanol . The product had m.p. 
15 above 360°G 

Andym C 52.0, H 3jB, N 9,5, CI 33.9, Cl~ 

C^O^Ni requires:^ C 52.0, H 3.0, N93, Q 35.5, Or U.S% 

Example XXL 

20 Preparation of !£^£d&fcloropheny^ 




A mixture of N<2-hydroxypropy^ 1(7.0 w) and phosphorus 

pentasutphide 0.0 w) to toluene (100 v) was irefluxed 

was decanted and extracted with dilute aqueous hydrocMoric acid and the gummy 
25 residue extracted with hot dilute hydrochloric acid. The add extracts were combined 
and then made alkaline. The product was extracted with chloroform, the extract 
: dried over anhydrous ™g™»«nfim sulphate, the chtodform removed and the residue 
distilled. The portion boiling at 187° to ISS^ under 12 mm pressure was collected. 
Yield 2.0 w. 

30 



Found:- C 48,6, H 3,6, N 5.9, CI 295, S 13.4%; 

Q^^S jreqtnra: C 48.8, H3.7, N 5 -7, CI 28.9, S 13.0% 

Example xxT. 
Preparation of 2^2£^lfchloiaphen^ 



A mixture of N^ 3 ^xydioxy-fn»r^ (10 w) and phos- 

phorus pentasuJphide (5 w) an toluene £100 v) was lefiuxed for 12 hours. The toluene 
layer was then decanted and irhe gummy residue extracted with hot dilute aqueous 
hydrochloric arid The add extract was then made alkaline and the predpkated solid 
40 was filtered off, washed vMx water, dried and recrystallised from ligjrt petroleum (p.p. 
80°— u\00°G). A further quantity of product was obtained by extracting the toluene 
layer with aqueous hydrochloric acid, working up the extract it the same way. Total 
yield of.recr^t^h^pjodmx4 w, tap. 108° to 104^6. 
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Analysis 

A n/ ,™ Found: SIS* H3 ^ N5.9, a !29.0, S 13.1% 

CufifCfsNS requires: C 48.8, H 3.7, N 5-7, Gt 28.9, S 13.0%' 

Example XXLL 
Preparsdon of 2*2,VWscMoror>henylK4KK^^ 



B-C 




^if 5 !^ ".ZEl ^ • (7.0 w) and ^spdK^l^s^hide (10 

*» ^"Wm Example XXH. The product (4.5 w) had in>45° to 
47<*C. and b.p 183°C to 1WC. under 20 mm. pressure. 
. Analysis 

^ tt ^, v«, IF T ,d: C 30 ^> H 43, N 5.8, Q 27.4, S 12.71% 
QiHuasNH requires: C 50.8, H 4J2, N 5.4, a 27,3, S 123%} 

Example XXLTL 
Prepataiftm of 24&<^chlor^ 

R-0 I 

iT^L U..<^t.CH 2 0H (7 0 w) and phosphorite pentesuhAkfe (5.0 w) 

nLt^uS^idttB^ ^ profcSbad bp. 206^und£ 20 

Analysis 

C tt nLxrc F °^ nd: £ S!» 5 **» N 5<! » CI 28.3, S 13.51%: 
QiHuQLjNS requires:- C 50.S, H 4JZ, N 5.4, d 273, S 123j%l 

Examplb XXW. 
Preparation of 2^«^cWoH)phenyl)4,5-doneahjd^ihia2x^ 

bmj " I 

\f CHJte 

h«, JSt C W?? d 1 ^ P^fd^ N^hydroxy-l^-din^ 

^^-N? : C^e.CPMe(ffl (7.0 w) and ptosphor^^ntasofehide 

Analysis 

C tI H u a 1 jNS requnes:. C 50.8, H HJZ, N 5.4, ICS 273, S 1231%; 

Example XXV. 
Preparation of 24ft6-dkMDropfa^^^ 



R-C 



acid ^fo^TK^^^T* 5e, ^ lde - (5 - 0 W > *"* heated « polyphosphoric 
w-J/^Sl 0 ' *f 5 honra - «Mrture was poured into water, made 
altafine with potassram carfwnate and extracted with chloroform. The extact was 
dried over magnesium sulphate, ihe solvent removed and the residue left to distal- 
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Kse. It <was ifoen dissolved an hgfrt petroleum 80° to 100°C), the solution treated 
wMicaifcon, the solvent lemoved and ithe residue left to crystailisq. Itthadm.p. 43° to 
45°QYieM3w. 
Analysis 

Found: C 2 4.0, N [6.4, CI 30.«%> 

AraaaNOiequiies: C 52.0, H 3.9, N 6.1* CI 30.9% : 

) 

Example XHVL 
Preparation of 3^6^dkMoao^ 



R-C 



10 2,6-DieWoiobeiizanHdoxime w) dissolved in glacrial acetic add was treated 10 

with acetic anhydride %6 w). The reaction mixture was then poured into water and 
the O-ax^l^amino^DKfi^ recovered in almost quantotstive yield. 

The O-acetyl derivative was fceaaed at 170°CL until water was no longer evolved Hie 
residue was recrysiallised feom benzene and was then obtained in almost quantitative 

15 yield.Itiiadiin.t>.»2 t> to»4 0 C. 15 

Af " Jym Found:' C W2> H 52.8, Gt 31.4%' 

CWlftO ireqiiires: G W&y H 2.6* O 3t0%» 



Example XXVII. 

20 \ Preparation of 3^©^cMoio|&^y^ 20 



TP O 



O^Triclilomacetyincr-amino-12: 6-d^cnloxoben2^doxtme was foeated at 170°Q 
until water was no longer evolved The residue was recrystallised from benzene and 
was then obtained in almost theoretical yield It had m.p. 93°C. 
25 Andysis 25 

Found: C 327, H 0.7, Q 5&3[%) 
CftC^ 2 0 reqmres:' C H 0.9, <3 53>fi%f 



Example XXVm 
Preparation of 3^<^ehloroftfienyi^ 



30 R-c | 30 

(WMiorrycarbonyl-**^^ R.OfNHg) : NO. GOQEt, 

obtained by reacting 2*6HiichloTc^0^^ with an equivalent amount 

of ethyl chtorofonnate and Iriediylamine in ethereal solution, was heated at 170°C: 
for 15 mmutes. The erhanol produced was collected and found to be practically, 
35 aiheoietkal in amount. The residue was reerystaittised from a mixture of ether and light 35 
petroleum <b.p. '40— 60°G.) and was obtained in die form of colourless crystals, m.p. 
173°^ 



Found: N 'ltt5» d 30.0% 
40 CaH^QaN^ lequires:' N1W G 30.7% 40 
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Example XXIX. 
Preparation of 2^6^cMoropheny]) benzothiazole 



-co 



N-ItoyI-2 > 6^^rothioi)en2amide (4.0 w) in etbanol (60 v> was added grad- 
ually to a mixture of potassium ferrfcyanide (3»J6 w), sodium hydroxide (3.5 wfand 
water (100 v) at 90° to 100°C. The resulting inixtore was heated at 90° tol00°C for 
a iurAer two hours, then filtered and the product crystallised from lirirt Detroleum 
(b.p. 60° a» 80°C). It!thenhadm4). 95°G Yiddl.O w. P«roKum 



rwoxrc Found: ££9 5^ N4 ' 9 ' a253 > s Woi 
Q^C^NS requires:- C 55.7 H £.5, N 5.0, <3 25.4, S M.4%! 



Example XKX 

Preparation of 2^2,£<Kdy©ropk^^ hydrochloride 

hydrate 



\_i 

^^cbtoobenzylidene tiriosomcarbazone 1(12.4 w), ferric chloride (9.0 w) and 
water £200 v) were heated together at 90° to <100°C. ifor four hours, then filtered and 
ihe fitoate cooled. A sohd crystalhsed, m.p. -213° to 215°C. Yield 1.0 w 
Analysts 

Found: C3I1.5, H 2.5, d 35.9, S 105 O- ltt , 4WL 
C^O^OS requires: C 32X>/ H Bj/ Q !*X |£ 

The free base was prepared by treating an aqueous solution of the hydrochloride 
with corn^a^ ammonium hydroxide. The resulting preripitate was filtered off 
^a^mHised from a mixture of drforoform and iigjit pearokum lit had m.p. 257° 



toS^C 
Analysis 



PnnxTO C38J, H2.3, C127.9, S B.3i%' 

QH.Q^S requires: C 39.0, H 2.0, a 28.B, S IB.0%' 



Example XXXH. 
Preparation of 3^£«irduoTOp*^ 

r 



, ^f^oxnbm^doxime (205 w; 1' mol) was dissolved in methanol (100 v} 
andcarbon disufohide (760 w; 10 moL) was added foih^ by an amount of *stffled 
water just sufficient to cause separation into two layers. The mixture was gently heated 
™^fff, 3 horns and then allowed id stand for 2 days. The solvents were then 
^^TtZ^^J^ 5 ^ *** tasaed concentrated hydrochloric 

l^^f^ 838 eTOlution - '^^d water (1000 v) was added, 

fl^S^f^ 10 ^ the add removed- The desired ivas 

fi^teraidtie by dissolving it in aqueous sodium hydroxide and re^ddify- 
mp.^50^ tecrystaasatkm from benzene it was otauned in sWnuVpfeS, 

Analysis 

CH^Cy^S,, requires: C 36.5, H N 10.6, Q 217.0, S 24.4%' 
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Example xx x-m. 
Preparation of 4-(2,4-diditompheroxv^^ 
l^-thiazofe 




5 The pfcduct of Example VII (5 w) in inedianol <25 v) \m added to a ^lutkm 5 

from Gj^-didifoiophenol 1J3.2 w) and potassium hydroxide (L2 w) in methanol (200 
v) andlhe mixture refluxed for 6 hours. The methanol was then distilled off and the 
residue extracted 4 times wtlh ether (50 v). The combined ether extracts were washed 
_ with 2N^odium hydroxide solution, then with water and dried over anhydrous mag- 
10 neshim suI^bv The etf^ . 10 

ti^t petroleum \(bjp. 60° to 80°C> when it was obtained as flat needles (2.5 w) mp. 
85°C 

Analysts 

Found: C 473, H 2.0, N 3.6, a 34.4, S 7.?%' 
15 Q 6 H 9 <3 4 NQS requires^ C 47.5, H 22, N3i, O 35.0, S 7.9j% 15 

•Example XXXHL 
Preparation of 2-^5<K(Mm^Aeir/ 

^HH CPh 

• - % -CPh 

A mixture of benzil (5J25 w), 2,6-didu'orobenzaldehyde (4.1 w) and ammonium 
20 acetate 5(lft0 w) in glacM acetic -add (125 v) was refluxed for one hour. The reaction 20 
mixture was then cooled, poured into water and the soKd filtered off and orystalised 
from etfumol The product hadm.p.!2Hl 0 lo242 0 C. 
* Analysis 

Found: N 7.6, d 19.6% 
25 C^H^CU^ requires;' N 7.6, Q 19S\% 25 

The oonmounds of the invention possess, inter cilia, herbieidal activity. Particu- 
larly high herbiddal activity is exhibited by those compounds having the general 
formula ... 



30 wherein Z represents an alkylene group of 2 to 4 carbon atoms, preferably of 2 carbon 30 
atoms, which may be unsubsttated, or substituted by at least one alkyl group of T to '4 
carbon atoms, preferably methyl or ethyl. 

These preferred compounds are highly toxic to germinating seeds and are there- 
fore suitable for use in destroying weed seeds in areas prior to sowing or planting a 

35 crop. Some compounds are toxic when sprayed on foliage. The results of pre-emer- 35 
gence herhicklal tests canned out with some of tthe more active compounds of the 
invention are summarised an the following Table. These tests were carried out as 
follows:- — 1 

Aqueous compositions containmg acetone (40 ^ 
40 w/v) and the compound specified in logarithmically varying concentrations were used. 40 
Soil spray tests were carried out in which seeds (oat (Cty ivegrass (RG^ sweet corn 
. (SQ, pea(P), sugar beet (SSB), 'linseed j(JL) and mustard (M) were sown in sterile No. 
1 John limes compost and sprayed at 50 gallons per acre. Control tests in which 
seeds were similarly sprayed with the aqueous acetone — Triton X 155 solution only 
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were also earned wit. The phytotoxk eflert of the compound applied was assessed by 
detenmmng the reduction from the control in ifresh. weight of stem ami leaf of the 
test Plants and a megresaon curve relating growth inJubiuon and . dosage period. The 
dosage of ihe compound required for 901% growth inhibition is given in ihe Table. 
Dosages greater than 10 pounds per acre are indicated by X. "Triton" is a Trade 



20 
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compound applied as 
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Growth inhibition dose (lb/ac) when compound applied as 
pre-emergence soil spray 
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Same of the novel compounds of the invention, e.g. 4-metfeyl-2^2,6^dicMoro- 
phenyi>l>3HtihiazoIe hyrtocMoride, !4-<±dOTomemyl-2^6^^^^ 
2^6-(M^^ and 3^2,6HdicMorophenyl)^5-m^ 

l4,4-4hiadiazole, also exhibit fungicidal activity when tested in spore germination 
. - 5 : teste earned out with spores of Alternarut brassiccicola on watt flower leaves and/or , 5 
when tested against Aspergillus rdger on agar. Some compounds are .toxic to Pseudo- 
monas putrefariens (P.p.) and to Bacillus subt&s (B^.) in peptone broth cultures. For 
example 4~metnyl^-4(!2j^^ hydrochloride, 2r&6-dkMon>- 

p!ienyl)-23Hi3iyoWben2»xa2w>le and 3^6^cMorophenyl)-5^ercaDto-lA4-thiadi- 

10 azole are toxic to B.s. and die last «two mentioned compounds are toxic to P.p. 10 
T3iis invention relates further to compositions comprising a compound as herein- 
before specified as active ingredient and a carrier or a surface active agent, or a carrier 
anda surface active agent. 

'lie term " carrier " as used herein means a material, which may be anorganic or 

" organic and synthetic or df natural origin, with which the active substance is mixed 15 
or formulated to facilitate its storage, transport and handling and Its application to 
the plant, seed, soil or other object to be treated. The carrier is preferably biologically 
and chemically inert. It may be a solid or a fluid. Solid carriers are preferably parti- 
culate, granular or pelleted thougjh other shapes and sizes are not thereby excluded. 

2Q SoEd carrier* generally obtainable in particulate, granular or pelleted form, may be 20 
naturally occurring minerals., for example a clay, though they have have been sub- . 
jected to grinding, sieving, .purification and other treatments. Carriers produced synthe- 
tically, for example, syntbstic hydrated "silicon oxides and synthetic calcium silicates 
may a$so be used and many proprietary products of this type are available cornmer- 

25 daHy. The product available as Silicrum dtoxyd No 3 is a particularly suitable carrier 25 
of "this type. The earner may also be an elemental substance such as sulphur or carbon, 
. - preferably an activated carbon; If the carrier possesses mtrmsec catalytic activity such 
that it would decompose the actiye ingredient it is advantageous to incorporate a 



40 



30 For some purposes, a resinous or waxy carrier may be used, preferably one 30 

which is solvent soluble or thermoplastic, including fusible. Examples of such carriers 
are natural or synthetic resins such as a coumarone resin, rosin, copal, shehac, dammar, 
polyvinyl chloride, styrene polymers and copolymers, a solid grade of polychlorapbenol 
such as is avaikhie under the Registered Trademark " Aroclor a bitumen, an aspbal- 
35 rite, a wax, for example* beeswax or a mineral wax such as paraffin wax or Montan 35 
wax, or a chlorinated mineral wax. Compositions comprising such resinous or waxy 
carriers are preferably in granular or pelleted form 

IFfoid carriers may be Squids, for example an aqueous fluid, or an organic fluid, 
■ndnc j tng a liquefied normally vaporous or gaseous material, or a vaporous or gaseous 
m aterial, and may be solvents or non-solvertts (for the active mgredaent. Suitable sol- 40 
vents unhide petroleum fractions boiling in the ierosine and gas oil ranges and 
"-. aromatic extracts thereof, leemnes such as a 

ketone and cyolohexanone, aromatic hydrocarbons, such as benzene, toluene, and 
chlorinated hydrocarbons, for example carbon 'tetiachltmde and the dicMorberizenes. 
45 The carrier may afeo be a simple or compound fertiliser which may be a solid, 45 

preferably granular or pelleted, or a liquid, for example an aqueous solution. 

The carrier may be mixed or formulated with the active material during its manu- 
facture or at any stage subsequently. The carrier may be mixed or formulated with 
the active material in any proportion. One or more carriers may be used 
50 The compositions of ahe invention may be concentrates, suitable for storage or 50 

transport l and containing, for exan^^ 

dienk These scan be diluted with the same ox a dMerent carrier to a concentration suit- 
aMe for appHcation. The compositions of the invention may also be dilute composi- 
tions s unable for apjrf&ation. In general, concentrations of 0.01- to 0.5% by weight of 
55 active mgredient, based on the total weight of ithe comrjosition, are satisfactory, though 55 
lower and hjgfter concentrations can be applied if necessary. Effective weed control is 
obtainable by applying iihe compositions at the rate of 1 to 20 pounds per acre of 
the active ingredient 

The compositions of the invention may be formulated as dusts. These comprise 
<K) an intimate mixture of the active higredient and a finely powdered solid carrier such 
as is indicated above. These powder carriers may be oil-treated to improve adhesion 
to the surface to which they are appfied. These dusts may be concentrates, in which 
- case a M^rfy sorptive carrier is preferably userffl These require to be diluted with the 
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35 



40 



45 



55 



60 



10 



15 



™cZS^J&C£££« n»y be of low. sorptive capacity, 

nric-n?! ^P 05 ** 0113 of mvemkm may Ibe foonulated as wettable powders com- 
5 EL ^ t™?™ 10 * <* 'i^ent mixed with a dispersing, i.e. defloc- 

* desired, e finely divided «>M £3. The active 
m f be on particulate form or adsorbed on die carrier and preferably 

SfSllS i°S' T* ***** "JT 5Q % *»y weight of tie com^S- 
ltie concenrratton of .the dispersing agent should in general be between 0 1 and 10* 

10 ^ com I tesition *** tog" or^erm^Ly bTusedtf 

,h,nJ^ii SP ^l. a f nt US ? dinlilc OMn P° s Mon of die invention may be any sub- 
^ 3 ^drfn M tedispe^,i fe 

^23^ ^ ^t^^mayXpS^J^opeS 

The dispersmg agent used may be a protective ailoid sud. as gelatuTtf^asein. 

dTdfeneS^r 1 ^ "* 88 P 01 ^ 1 P-fcrabRov^S 

^^^L* 861 " 5 ^ OT calcium salts «f mgh mriecufer weight 

i^»f. ceUuIose^tetoqirars. The calcium or sodium Jb of condensed S 
sulphontc acids, and sodium salts of potyaayhc acids are also suitable. nra,SCQ ^ 

tion ^f,^T^5 en ^ USed ^ or ionic, for example *he condensa- ^ 

t«m products of fatty acids (containing a t least U2, preferably 'li6 to 20 carbona^s 20 
mAe moteculejvhb alkylene «riSd> as ethylene^Xi oS oS 

SL^te k ° 3ade ,, and Cside; ^ asters of me^e^Ws^tTpS: 

25 SSLfS^L 80 ^ as 1 * , * 0OB * l-Wfcw* sorbitol or manmtot, or condenS 

in aeu^^T^^fl 1 ^ 1 * P 05 ^ wetting properties but 

mS2v^l^ ett> """"P"?* separate active a^Xe having 

^fwS^' ^STi anK>UBt wf w^tog agent incorporated can be varied eon- 

^L^^f^ 18 frMn J ° J to l ?% »>y weight based on the totd compSzT 30 
sulpbSSi^ ^^«de the aftah metal sahs, preferably sodium^ of 

cT^fir^t^ ^ 31 Ieast 10 caAon «*>™ * ^ mole- 

cule. Non-mntc wetting agents may also be employed, for example polvalkvlene 

aensa&on products of aftyl phenols with alkylene oxides. 35 
!rKm ?f° u V rted or Pelted compositions comprising a suitable carrier and the active 

^"ZS 1 ^ ^ k * e These niafS 

w ™ S « g«nular earner with a solution of the active inerediem or 

by granulatmga mixture of a finely divided solid carrier and the^yeXSn^ 

mpreS^T'fn 5 '^ * ^Z^* may also be ftumulated as solutions of active 
STjl^ "Sfu 80 *^ W ° f srfwas - Suitable solvents inS 

a^^s, toones, especially acetone, methyl ethyl ketone, methyl isobutvi ketone! 

tTrSr^' aromaC!C of kerosine. AimliarysofSte^ch^ 

SS, ^? P 01 ^^ ethers and esters in^Sfcon^ 

an wiA ihese petroleum solvents. Such oil solutions are particubriy sitkaWe f ot^dX 
50 cation by low volume spraying for example at Uhe rate of 5to W^o^^^Z 

may also be diluted with a cheap solvent for mgh volume sS?^ ^ ^ *> 

rrmJ^Sf^ 0 * ^ P* 5 *** may ah» be formulated as emukifiablc 

concentrates whah are concentrated solutions or disperrionsrf^a^m^S 

anuisHymg agent These concentrates mav also mnt^n ^ nm^wZ " 

exa^le up to 50.% by volume, based ^Z^S^G^t^t^ 55 
compoation) to &cffita te subsequent dilution S^tefSSfiUanTSL 
for example the above mentioned petroleum hydrocarbon fracW ^ ^ 

tvne^uS 1 ^^ 01 ^ ^ P rockldn g water-in-oil or oil-in-wmer 

^tafbe^d 1 ^^ — f^^^ 1 ^^ 

Suitable types «f emulsifier for use in these emulsions or mmhrifiablc concen- 
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traces ate the nan-ionic and anionic dispersing and wetting agents described above, 

also suitable are long chain alkyl ammonium salts and alkyl sulphcvsucdnates. 

The concentration of emuMfier used will in general be within ihe limits 0.5% 

and 25.0% based on ihe final composition. 
5 The compositions of die invention may contain other ingredients, for example, 

water oondttrnntng agents for example, sodium polyphosphates, cellulose etfhers, or 

etheylene diamine tetra-acetic acid, other herbicides or pesticides, or stickers, for 

example a nm-voktle ofl. 

Aqueous dispersions and emulsions, for example, compositions obtained by dflut- 
10 ing ahe wettable powders or emulsifiable concentrates of the present invention with 

water also lie within the scope of the present invention. 

WHAT WiE CLAIM IS: — 

1. Compounds of the general formula : 



It — c 
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15 wherein the carbon and nitrogen atoms are linked either by a double bond or by a 
single bond and tine remaining valencies of said atoms attached to hydrogen 
atoms; 

R represents a<2,6*dlliak>«pfcen^ 

Y represents an oxygen, sulphur or nitrogen atom, the third valency of said nitrogen 
20 atom being attached either to Z to form a double bond therewith; or to R x , R 1 20 

representing a hydrogen atom or a phenyl group; 
Z represents an organic group which, with Ae atoms to which it is linked, completes 

a heterocyclic ring; and the acid addition salts thereof. 

Z Compounds as churned in claim 1 wherein R represents a 2,o^dkHuorophenyl 
25 group. 25 

3. Compounds as claimed in Haim 1 or 2 Wherein Z represents an alkylene, 
aMeneoxy, alkylenex^rbonyior alkenydene group containing up to 4 carbon atoms which 
group may contain alkyl, haloalkyl, cMorophenoxyalkyl, phenyl, halophenyl or alkoxy- 
carbonyl substituents, or a phenylene or tetxahydrophenyiene group, or one of the f ol- 

30 lowing groups 30 

=C— SH — C— NH* or —C=0 

j j j 

4. Compounds as dtaimcd in claim 3 wherein alkyl or haloalkyl substituents contain 
1 to 4 carbon atoms. 

5. Compounds as claimed in claims 3 or 4 wherein die 'haloalkyl or halophenyl 

35 substituents are chJoro- or bromo-alkyr or chloro- or btfomo-phenyl groups, 35 

6. Aoid addition salts of the compounds specified in any one of claims 1 to 5 which 
are sates of hydrochloric or hyd iobioroie acid. 

7. 2^o^Dichk)iophen^ 

S. 2^64)ichIoiophenyl^ and its (hydrobromide. 

40 9. tt'-Phenyl-24^6^dic^^ hydrobromide. 40 

10, 24&o^ichIoiop^ and its hydrochloride. 

ML 3^2,o^Kddoro|p!to hydrobromide. 
IB. 4-Metfryl-2-(^^c^ hydrodiaoride. 

15. ^CMoromethyl-42^6^ch^ 

45 1W. 2^V>^khloKn?l^ and its hydrochloride. 45 

«H4 J Rromophen^ 

16. 2-(2#nDicMor^^ 

017. 5-!Efchy2hfcJ(^6^^ 
1$. 2-l&6-I)icm^ 
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19. 5-7i~Butyi-2^,6-d^ 

20. 2^6^Dichlorop(a^^ 

21. 2^,6-Didite)(phen54 , )-2^Kiihydr(^ 

22. 2^6-Didrioroj^ 

5 23. 2^6^Dichloiophenyl%CTri^ 5 

"2f4. ^2^DicMoropheny^ 

25. 2^o^IHchloro^en^^ hydrochloride. 

26. 2H(%ti^Mrioitj£to 

27. 2^<«)icfcIoropfc^ 

10 !28. 10 

29, 2^6^D&Moro|fcen^^ 

32. 3HC2,6jDk±loropfoen^^^ 

34. 3J(!2^Dk!bloropke^ 
35. 2^6^D£dritoophen^ 

hyctocWoride hydrate. 

37. H^DieMoroph^ 

39. 2^64)^oro I ^yl^^ 

40. Omxposiukms comprising a oompoimd claimed <in any one of claims 1 to 39 
together with a earner or surface active agent, or a carrier and a surface active agent. 

* J**; <p*mposs£ions as claimed in claim 40 winch are dusts, wettabk powders, 

^> emulsmabie concentrates* or aqueous emulsions or dispersions. 1 25 

42. Compositions as claimed in dakn 40 or 41* simstantialiy as hereinbefore des- 
cribed. 
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method for eradicating weeds from areas to he used for growing crops 
wSnch comprises applying to said areas a herhiddal compound daimed in any one of 
claims 1 to 39 or composition claimed fa claims 40, 41 or 4(2. 

WILUENS i& RQRBINS, 
Chartered Patent Agents, 
Shell Centre, London, SMA. 
Agents for the Applicants. 
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